U.S. Patent Application Serial No. 10/800,200 
Supplemental Response 

REMARKS 

Pending Claims 

Claims 1 and 50-74 are pending. Claims 62-74 are withdrawn pending rejoinder. 
Restriction and Linking Claims 

Applicants assert the elected product group and new product claim 1 is properly linked to claims 
that recite a method of using the product of claim 1 , as well as to claims drawn to 
combinations/subcombinations that require all the limitations of the claimed product of claim 1. 
The claimed malt (malted kernels or grain) and wort (mashed malted grain) are each part of the 
plant or portion of claim 1 . The claimed beverages are products produced using the claimed 
plant or plant portion of claim 1 . Accordingly, the malt, wort, and beverage claims, each 
requiring all the limitations of claim 1, are linked to claim 1 as products produced from the 
claimed plant and/or as combinations and/or subcombinations permitted by MPEP section 809. 
Allowance of the product claims 1 and 50-59 and rejoinder of the linked claims 62-74 is 
respectfully requested. 

Examiner Interviews 

The Applicant's representative thanks Examiner Ibrahim for her kind assistance during the recent 
telephone interviews. The attached documents are copies of those submitted for discussion with 
the Examiner, and include, draft claims, sequence alignments, and listing of support in the 
specification for the claims. These documents are submitted for the prosecution record in this 
case, as requested by the Examiner. 

Conclusion 

In light of the forgoing Amendment and Remarks, Applicant's respectfully assert the claims are 
in condition for allowance. Early notice of such allowance is solicited. 
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The Examiner is invited to telephone the undersigned attorney for clarification of any of these 
remarks and/or to otherwise speed prosecution of this case. 



Respectfully submitted, 



23552 

PATENT TRADEMARK OFFICE 



MERCHANT & GOULD P.C. 
P.O. Box 2903 

Minneapolis, Minnesota 55402-0903 
(612) 332-5300 



Dated: 1 8 October 2007 



By IDenise M. Kettelberger / 



Denise M. Kettelberger 
Reg. No. 33,924 
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For Discussion Only 



SEQUENCES: 

L The specification and claims recite four LOX-1 proteins of interest, wild-type (cv 
Barke and cv Neruda) and Mutants Dl 12 and A618. Please note that the WT 
nucleic acid sequences (SEQ ID NO: 1 and 5) and amino acid sequences (SEQ ID 
NO: 3 and 7) of LOX-1 are identical between these two barley varieties, (see the 
sequence comparison (1). 

2. Two mutants are exemplified, each containing a single nucleic acid change. In 
mutant A618, the gene is mutated at position 231 1 changing G to A (SEQ ID 
NO: 6). See the nucleic acid comparison (2) at page 5. In mutant Dl 12, nucleic 
acid 3574 is changed from G to A (SEQ ID NO: 2), See the nucleic acid 
comparison at page 7. 

3. The point mutation in the nucleic acid sequence causes a splice variant mutant 
protein in mutant A618 (SEQ ED NO: 8), truncating the LOX-1 protein sequence 
at amino acid 378 and retaining a few non LOX-1 amino acids. See the amino 
acid comparison (3) on the first page. For mutant Dl 12, the point mutation 
creates a stop codon, resulting in truncation of the LOX-1 protein at amino acid 
665 (SEQ ID NO: 4). See the amino acid comparison at page 2. 

4. Thus the two barley lox-1 wild type nucleic acid sequences are identical; the two 
mutant nucleic acid sequences each differ from the WT only in one amino acid. 
The two barley LOX-1 wild type protein sequences are identical; one mutant 
LOX-1 sequence, A618, is truncated at 378 and contains 21 additional non-LOX- 
1 amino acids; the second mutant, Dl 12 is truncated at amino acid 665. 

5. The LOX-1 protein contains a LOX-1 enzymatic domain corresponding to amino 
acids 520-862. 



Barley 


Lox-1 Gene 


LOX-1 Protein 


LOX-1 AA 


WT cv Barke 


SEQ ID NO: 1 


SEQ ED NO: 3 


1-862 


WT cv Neruda 


SEQ ID NO: 5 


SEQ ID NO: 7 


1-862 


MutD112 


SEQ ID NO: 2 


SEQ ID NO: 4 


1-665 


Mut A618 


SEQ ID NO: 6 


SEQ ID NO: 8 


1-378 + 21 non 
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CLAIMS 

1. In the proposed claim amendment, Claim 1 is amended to include the amino acids 
of the C-terminal enzymatic domain 520-862, as you suggested. The WT barley 
sequence is identified as SEQ ID NO; 3 or 7. (Note the two barley sequences are 
identical, and reference to only one would suffice.) Support for this amendment 
is found, for example at page 26, beginning at line 12: 

The term LOX-1 protein is meant to cover the full length LOX-1 protein of 
barley as set forth in [SEQ ID NO: 3] or [SEQ ID NO: 7] or a functional 
homologue thereof. The active site of LOX-1 is situated in the C-terminat 
part of LOX-1. In particular is the region spanning amino acid residues 
520-862 or parts thereof relevant for LOX-1 activity. Accordingly, in one 
embodiment nuli-LOX-1 barley preferably comprises a gene encoding a 
mutant form of LOX-1 lacking some or all of amino acids 520-862 of 
LOX-1. Said mutant LOX-1 may also lack other amino acid residues 
which are present in wild-type LOX-1. 

2. New claim 50 recites truncation of LOX-1 at a position at or between amino acids 
378 and 665. The mutants demonstrated in the examples contain a LOX-1 
protein truncated at position 665 (Dl 12 in Example 10) and at position 378 (A618 
in Example 11). Example 10 describes the truncated Dl 12 LOX-1 protein as: 

The stop-codon in the LOX-1 encoding gene of the mutant Dl 12 is 
predicted to result in a C-terminal truncation of 197 amino acids of the 
corresponding protein.... the sequence of which is listed in [SEQ ED 
NO:4]. 

Subtracting the 197 aa truncation from the 892 aa of the LOX-1 protein results in 
a mutant protein of containing amino acids 1-665 of LOX-1. See also Figure 15, 
listing mutant Dl 12 as having 665 amino acids; see also SEQ ID NO:4 having 
665 amino acids. 

Example 1 1 describes the mutation in A618 to be in the intron 3 donor site, and 
causing a splice error in intron 3 leading to a stop codon in the intron 3 after 
translation of 399 amino acids. The truncated translated protein (SEQ ID NO: 8) 
includes both LOX-1 amino acids and amino acids of the intron. Comparison of 
the mutated protein and wild type LOX-1 demonstrates that the mutant protein 
includes amino acids 1-378 plus 21 non-LOX 1 amino acids. (378 + 21 = 399). 
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The specification further supports the truncation between 378 and 665. See, for 
example, page 30: 

In one embodiment of the invention the barley plant comprises a gene 
encoding a mutant LOX-1, wherein said gene has a mutation in a splice 
site leading to mRNA encoding a protein consisting of amino acids 1 to 
378 of [SEQ ID NO: 3] as wel! as an additional amino acid sequence not 

derived from LOX-1 Preferably, said mutant LOX-1 consists of the 
sequence as outlined in [SEQ ID NO: 8]. 

3. Proposed claim 51 recites amino acids 1-378; Proposed claim. 52 recites SEQ ID 
NO:4 (Dl 12) or 8 (A618). Each of these claims is supported by the specification, 
for example, as described above. 

4. Proposed claims 53 -55 are amended to recite mutations of the gene in terms of 
the mutated protein, as you requested. Support for the gene mutations is found, 
for example in Figure 15 and in Examples 10 and 11. Mutant A618 contains a 
nucleic acid point mutation at position 2311 and mutant Dl 12 contains a point 
mutation at position 3574. Each point mutation results in a stop codon and 
truncated LOX-1 protein. The mutated genes have the sequences of SEQ ID 
NOs:2(D112)and6(A618) 

5. Proposed claim 56 recites the ATCC deposit numbers for the mutant plants. 
Support is found, for example at page 30, including progeny. 

6. Proposed claims 57 and 58 recite plant portions as kernels and embryos. Support 
for these plant portions is found, for example, at page 63 and particularly in the 
Examples demonstrating use of barley kernels for preparing malt, wort, and beer. 

7. Proposed claim 58 recites a test for screening mutant LOX-1 activity in the M3 or 
M4 generation plants. Support is found in Examples 1, 2, 3, and 17, for example. 

8. Proposed claims 60 and 61 are method of screening claims that have been 
restricted (original claim 48 for example). These claim should be marked (New 
and Withdrawn). 

9. Proposed claims 62-64 are restricted claims that are withdrawn and subject to 
rejoinder on indication of allowable subject matter. 



3 



USSN 10/800,200 



Draft Claims for Discussion 



What is claimed is: 

1 . (Amended) A barley plant, or a part th e r e o f , or a portion of said plant, 
comprising 

le s s than 5% of th e L QX 1 activity of a wild - ty pe ba rle y plant 
a mutated LOX-1 protein lacking all or a portion of the C-terminal LOX-1 
enzymatic domain corresponding to amino acids 520 to 862 of wild type barley 
LOX-1 (SEP ID NO; 3 or 7), wherein said plant exhibits null LOX-1 activity , 

2-49. (Cancelled) 

50. (New) The barley plant or portion according to claim. 1, wherein said mutated LOX- 
1 protein is truncated, at or between amino acids 378 and 665 of wild-type barley 
LOX-1. 

5L (New) The barley plant or portion according to claim 1, wherein said mutated 

LOX-1 protein consists essentially of amino acids 1-378 of wild-type barley LOX-1 
(SEQ ID NO:3 or 7). 

52. (New) The barley plant or portion according to claim 1, wherein said mutated LOX- 
1 protein has the amino acid sequence of SEQ ID NO. 4 or 8. 

53. (New) The barley plant or portion according to claim 1, wherein said mutated LOX- 
1 protein is encoded by a gene that comprises a premature stop codon at or between 
nucleotides 2311 and 3574 of wild-type genomic barley lox-1 (SEQ ID NO: 1 or 5). 

54. (New) The barley plant or portion according to claim 1, wherein said mutated LOX- 
1 protein is encoded by a gene that comprises a stop codon at nucleotides 3572-3574 
of wild-type genomic barley lox-1 (SEQ ID NO: 1 or 5). 

55. (New) The barley plant or portion according to claim 1, wherein said mutated LOX- 
1 protein is encoded by a gene that comprises the nucleic acid sequence of SEQ ID 
NO: 2 or 6. 

56. (New) The barley plant or portion according to claim 1, wherein said plant has 
ATCC accession No. PTA-5847 or PTA-5584, or is a progeny plant thereof. 

57. (New) The barley plant or portion according to claim 1, wherein said portion 
comprises a kernel. 

58. (New) The barley plant or portion according to claim 1, wherein said portion 
comprises an embryo, 

59. (New) The barley plant or portion according to claim 1, wherein said LOX-1 
activity is determined in homogenized embryo tissue of M3 or M4 plant kernels. 
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60. (New and Withdrawn) A method for selecting mutant barley plants having null 
LOX-1 activity, comprising: 

a. breeding mutagenized barley plants or tissue obtained therefrom to 
produce generation Mx barley plants, where x is at least 2; and 

b. selecting plants having null LOX-1 activity in kernel tissue of said 
generation Mx plants. 

61. (New and Withdrawn) The method of claim 60, wherein said selecting is of 
generation M3 or M4 plants. 

62* (New and Withdrawn) A malt composition comprising malted kernels of the plant 
of claim L 

63. (New and Withdrawn) A mult composition comprising malted kernels of the plant 
of claim 54, 

64. (New and Withdrawn) A wort composition comprising malted and mashed kernels 
of a plant of claim 1. 

65. (New and Withdrawn) A beverage prepared from the plant or plant portion of claim 
1 , wherein the plant or portion is malted or unmalted. 

66. (New and Withdrawn) A beverage prepared from the plant or plant portion of claim 
54, wherein the plant or portion is malted or unmalted. 

67. (New and Withdrawn) A beverage prepared from the plant or plant portion of claim 
1, wherein the beverage is non-fermented or fermented. 

68. (New and Withdrawn) A beverage prepared from the plant or plant portion of claim 
1, wherein the beverage contains 9, 12, 13-trihydroxyoctadeconoic acid and 9, 10, 
13-trihydroxyoctadeconoic acid in a ratio of no more than L8, 

69. (New and Withdrawn) Beer prepared from the plant or plant portion of claim 1 . 

70. (New and Withdrawn) Beer prepared from the plant or plant portion of claim 54. 

71. (New and Withdrawn) Beer prepared from kernels of the plant of claim 1 . 

72. (New and Withdrawn) Beer prepared from grain of the plant of claim L 

73. (New and Withdrawn) Beer prepared from malted grain of the plant of claim 1 . 

74. (New and Withdrawn) Beer prepared from mashed malted grain of the plant of 
claim 1. 
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CLUSTAL W (1.8) multiple sequence alignment 
SEQID3 BflU^f MLLGGLIDTLTGANKSARLKGTV^ 

SEQID7 ffajyji\ MLLGGL IDTLTGANKS ARLKGTVVLMRKNVXiDLND FGATI IDG I GE FLGKGVTCQL I S S T 
************************************************************ 



SEQID3 
SEQID7 



AVPQDNGGRGKVGAEAELEQWVTSLPSLTTGESKFGLTFDWEVEKLGVPGAIWNNYHSS 
AVDQDNGGRGKTVX3AEAELEQWW 

************************************************ 



SEQID3 
SEQID7 



EFLLKTITLHDVPGRSGNLTFVANSWIYPAANYRYSRVFFAOTTYLPSQMPAALKPYRDD 

EFLLKTITLHDVPGRSGNLTFVANSWIYPAANYRYSRVFFANDTYLPSQMPAALKPYRDD 
************************************************************ 



SEQID3 

SEQID7 



ELRJSTLRGDDQQGPYQEHDRIYRYDVYNDLGEGRPILGGNSDHPYPRRGRTERKPNASDPS 

ELRNLRGDDQQGPYQEHDRIYRYDVYNDLGEGRPILGGNSDHPYPRRGRTERKPNASDPS 
******************************************************** 



SEQID3 
SEQID7 



LESRLSLLEQIYVPRDEKFGHLKTSDPLGYSIKAITQGILPAVRTYVDTTPGEFDSFQDI 

LESRLSLLEQIYVPRDEKFGHLKTSDFLGYSIKAITQGILPAVRTYVDTTPGEFDSFQDI 
**************************************** ******************** 



SEQID3 
SEQID7 



INLYEGGIKLPKVAALEELRKQFPLQLIKDLLPVGGDSLLKLPVPHIIQENKQAWRTDEE 

INLYEGGIKLPKVAALEELRKQFPLQLIKDLLPVGGDSLLKLPVPHIIQENKQAWRTDEE 
************************ ************************************ 



SEQID3 
SEQID7 



FAREVLAGWPVMITRLTEFPPKSSLDPSKFGDHTSTITAEHIEKNLEGLTVQQALESNR 

FAREVLAGWPWIITRLTEFPPKSSLDPSKFGDHTSTITAEHIEKNLEGLTVQQALESNR 
************************************************************ 



SEQID3 
SEQID7 



LYILDHHDRFMPFLIDWNLPGNFIYATRTLFFLRGDGRLTPLAIELSEPIIQGGLTTAK 

LYILDHHDRFMPFLIDVNNLPGNFIYATRTLFFLRGDGRLTPLAIELSEPIIQGGLTTAK 
************************************************************ 



SEQID3 
SEQID7 



SKWTPVPSGSVEGWWELAKAWAVNDS 
SK/\/YTPVPSGSVEGWWELAKAYVA^ 

************************************************************ 



SEQID3 
SEQID7 



PWKLLSPHYRDTMTINALARQTLI^ 
PVHKXLSPHYRDTMTINALARQTLI^ 

************************************************************ 



SEQID3 
SEQID7 



DDLIKJRGMAVEDPSSPYKWLLVSDYPYAADG^^ 

DDLIKRGMAVEDPSSPYKWLLVSDYPYAADGI^IWHAIEQWSEYLAIYYPNBGVliQG^ 
************************************************************ 



SEQID3 
SEQID7 



TEVQAWWKETREVGHGDLKDAPWWPKMQSVPEIAKACTTIIWIGSALHAAVNFGQYPYAG 
TEVQAWWKETREVGHGDLKI)APWWPKMQSV^ 

************************************************************ 



SEQID3 
SEQID7 



FLPlSfRPTVSRRRMPEPGTEEYAELERDPERAFIHTITSQIQTIIGVSLLEVLSKHSSDEL 

FLPNRPTVSRRRMPEPGTEEYAELERDPERAFIHTITSQIQTIIGVSLLEVLSKHSSDEL 
************************************* *********************** 



SEQID3 
SEQID7 



YLGQRDTPEWTSDPKALEVFKRFSDRLVEIESKWGMNHDPELKNRNGPAKFPYMLLYPN 

YLGQRDTPEWTSDPKALEVFKRFSDRLVEIESKWGMNHDPELKNRNGPAKFPYMLLYPN 
************************************************************ 



SEQID3 
SEQID7 



TSDHKGAAAGLTAKGI PNS I S I 
TSDHKGAAAGLTAKGI PNS I S I 



Lot- ' M Conyae, V (to 6,0 awi?^) 

Cto&lgb&g/swt c pi) 

CLUSTAL W (1.8) multiple sequence alignment Q&ftfctt Dff?%£fc f jj^T^ , ' 

V^f" SEQID5 fferiAAa ATGCTGCTGGGAGGGCTGATCGACACCCTCACGGGGGCGAACAAGAGCGCCCGGCTCAAG 

/VAiUTT SEQID6 Afel? ATGCTGCTGGGAGGGCTGATCGACACCCTCACGGGGGCGAACAAGAGCGCCCGGCTCAAG 

VVJT" SE Q I] ^ 80»1££ ATGCTGCTGGGAGGGCTGATCGACACCCTCACGGGGGCGAACAAGAGCGCCCGGCTCAAG 

&MAf SEQID2 D U2. ATGCTGCTGGGAGGGCTGATCGACACCCTCACGGGGGCGAACAAGAGCGCCCGGCTCAAG 

**************************************************** iei(i(icici(iiie 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID 6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



GGCACGGTGGTGCTCATGCGCAAGAACGTGCTGGACCTCAACGACTTCGGCGCCACCATC 

GGCACGGTGGTGCTCATGCGCAAGAACGTGCTGGACCTCAACGACTTCGGCGCCACCATC 

GGCACGGTGGTGCTCATGCGCAAGAACGTGCTGGACCTCAACGACTTCGGCGCCACCATC 

GGCACGGTGGTGCTCATGCGCAAGAACGTGCTGGACCTCAACGACTTCGGCGCCACCATC 
******************************************* 

ATCGACGGCATCGGCGAGTTCCTCGGCAAGGGCGTCACCTGCCAGCTTATCAGCTCCACC 

ATCGACGGCATCGX3CGAGTTCCTCGGCAAGGGCGTCACCTGCCAGCTTATCAGCTCCACC 

ATCGACGGCATCGGCGAGTTCCTCGGCAAGGGCGTCACCTGCCAGCTTATCAGCTCCACC 

ATCGACGGCATCGGCGAGTTCCTCGGCAAGGGCGTCACCTGCCAGCTTATCAGCTCCACC 
***************************************************** ie * iei(i( ^ ie 

GCCGTCGACCAAGGTAATCACTACCCTCCTCCGGCCTTCTCCTCTGTTTACAAGATATAG 

GCCGTCGACCAAGGTAATCACTACCCTCCTCCGGCCTTCTCCTCTGTTTACAAGATATAG 

GCCGTCGACCAAGGTAATCACTACCCTCCTCCGGCCTTCTCCTCTGTTTACAAGATATAG 

GCCGTCGACCAAGGTAATCACTACCCTCCTCCGGCCTTCTCCTCTGTTTACAAGATATAG 
************************************************************ 

TATTTCTTTCGTGTGGGCCGGCGGCCATGGATGGATGGATGTGTCTGGATCGGCTAAAGA 

TATTTCTTTCGTGTGGGCCGGCGGCCATGGATGGATGGATGTGTCTGGATCGGCTAAAGA 

TATTTCTTTCGTGTGGGCCGGCGGCCATGGATGGATGGATGTGTCTGGATCGGCTAAAGA 

TATTTCTTTCGTGTGGGCCGGCGGCCATGGATGGATGGATGTGTCTGGATCGGCTAAAGA 
****************************************************** i(ieicHk + i( 

AGATAGGATAGCTAGCCCTGGCCGGTCGTCTTTACCTGAGCATGGGCATATGCCATCGAA 

AGATAGGATAGCTAGCCCTGGCCGGTCGTCTTTACCTGAGCATGGGCATATGCCATCGAA 

AGATAGGATAGCTAGCCCTGGCCGGTCGTCTTTACCTGAGCATGGGCATATGCCATCGAA 

AGATAGGATAGCTAGCCCTGGCCGGTCGTCTTTACCTGAGCATGGGCATATGCCATCGAA 
******************************************************* + * icici( 

AAAAGAGACAACAGCATGCATGCATGGTGCGCGCACCAGACCACGCAGAGCACCGGATGC 

AAAAGAGACAACAGCATGCATGCATGGTGCGCGCACCAGACCACGCAGAGCACCGGATGC 

AAAAGAGACAACAGCATGCATGCATGGTGCGCGCACCAGACCACGCAGAGCACCGGATGC 

AAAAGAGACAACAGCATGCATGCATGGTGCGCGCACCAGACCACGCAGAGCACCGGATGC 
**************************************************** i(iricici( ^ i(ic 

TCGAGACAAAGCAACACAACAAGCAAGGACGACACGTCAAAAGCAACACAACAAGCAAGG 

TCGAGACAAAGCAACACAACAAGCAAGGACGACACGTCAAAAGCAACACAACAAGCAAGG 

TCGAGACAAAGCAACACAACAAGCAAGGACGACACGTCAAAAGCAACACAACAAGCAAGG 

TCGAGACAAAGCAACACAACAAGCAAGGACGACACGTCAAAAGCAACACAACAAGCAAGG 
****************************************************** + ic + i(icic 

ACGGCACGTCAAAAGCAACACAAACCTAAACTAAAGCACAAAGACGTAAGAGCAAGCACA ^4° 

ACGGCACGTCAAAAGCAACACAAACCTAAACTAAAGCACAAAGACGTAAGAGCAAGCACA 

ACGGCACGTCAAAAGCAACACAAACCTAAACTAAAGCACAAAGACGTAAGAGCAAGCACA 

ACGGCACGTCAAAAGCAACACAAACCTAAACTAAAGCACAAAGACGTAAGAGCAAGCACA 
*****************************************************t****** 



®0 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



CAATCAGCAGGCTATAAACAGTTGTCATCAAAAACAACGCTGGAAGAGAGAGAGAAGGAA 

CAATCAGCAGGCTATAAACAGTTGTCATCAAAAACAACGCTGGAAGAGAGAGAGAAGGAA 

CAATCAGCAGGCTATAAACAGTTGTCATCAAAAACAACGCTGGAAGAGAGAGAGAAGGAA 

CAATCAGCAGGCTATAAACAGTTGTCATCAAAAACAACGCTGGAAGAGAGAGAGAAGGAA 
******************************************* 

GGAAGTAGTAGCCATGAAAAATTAAATCACCGGGCGTTGCTCTTTGCCCAACAATTAATC 

GGAAGTAGTAGCCATGAAAAATTAAATCACCGGGCGTTGCTCTTTGCCCAACAATTAATC 

GGAAGTAGTAGCCATGAAAAATTAAATCACCGGGCGTTGCTCTTTGCCCAACAATTAATC 

GGAAGTAGTAGCCATGAAAAATTAAATCACCGGGCGTTGCTCTTTGCCCAACAATTAATC 
********************************************* ieiei(ic1rie i eiciririci(iei(ic 

AAGCAGGATACGTGGCATGTATAGTTCTTGTAAGTAAACTAAGCATGTGATATGAGAAGG 

AAGCAGGATACGTGGCATGTATAGTTCTTGTAAGTAAACTAAGCATGTGATATGAGAAGG 

AAGCAGGATACGTGGCATGTATAGTTCTTGTAAGTAAACTAAGCATGTGATATGAGAAGG 

AAGCAGGATACGTGGCATGTATAGTTCTTGTAAGTAAACTAAGCATGTGATATGAGAAGG 
***************************************^ 

TACGTGGTGGTGCAGACAACGGCGGTCGCGGGAAGGTGGGCGCGGAGGCGGAGCTGGAGC 

TACGTGGTGGTGCAGACAACGGCGGTCGCGGGAAGGTGGGCGCGGAGGCGGAGCTGGAGC 

TACGTGGTGGTGCAGACAACGGCGGTCGCGGGAAGGTGGGCGCGGAGGCGGAGCTGGAGC 

TACGTGGTGGTGCAGACAACGGCGGTCGCGGGAAGGTGGGCGCGGAGGCGGAGCTGGAGC 
********************************************** icif + iC i Ci( + if + i(if ^^ ic 

AGTGGGTGACGAGCCTGCCGTCGCTGACGACGGGGGAGTCCAAGTTCGGCCTCACCTTCG 

AGTGGGTGACGAGCCTGCCGTCGCTGACGACGGGGGAGTCCAAGTTCGGCCTCACCTTCG 

AGTGGGTGACGAGCCTGCCGTCGCTGACGACGGGGGAGTCCAAGTTCGGCCTCACCTTCG 

AGTGGGTGACGAGCCTGCCGTCGCTGACGACGGGGGAGTCCAAGTTCGGCCTCACCTTCG 
*********************************************** ieific * iei(i(ificiri( i (i( 

ACTGGGAGGTGGAGAAGCTCGGGGTGCCGGGCGCCATCGTCGTCAACAACTACCACAGCT 

ACTGGGAGGTGGAGAAGCTCGGGGTGCCGGGCGCCATCGTCGTCAACAACTACCACAGCT 

ACTGGGAGGTGGAGAAGCTCGGGGTGCCGGGCGCCATCGTCGTCAACAACTACCACAGCT 

ACTGGGAGGTGGAGAAGCTCGGGGTGCCGGGCGCCATCGTCGTCAACAACTACCACAGCT 
*************************************************** i(i(i , icii; j (iei( + 

CCGAGTTCCTGCTTAAAACCATCACCCTCCACGACGTCCCCGGCCGCAGCGGCAACCTCA 

CCGAGTTCCTGCTTAAAACCATCACCCTCCACGACGTCCCCGGCCGCAGCGGCAACCTCA 

CCGAGTTCCTGCTTAAAACCATCACCCTCCACGACGTCCCCGGCCGCAGCGGCAACCTCA 

CCGAGTTCCTGCTTAAAACCATCACCCTCCACGACGTCCCCGGCCGCAGCGGCAACCTCA 
************************************************ icicic *i c ** ir * i(iti( 

CCTTCGTCGCCAACTCATGGATCTACCCCGCCGCCAACTACCGATACAGCCGCGTCTTCT 

CCTTCGTCGCCAACTCATGGATCTACCCCGCCGCCAACTACCGATACAGCCGCGTCTTCT 

CCTTCGTCGCCAACTCATGGATCTACCCCGCCGCCAACTACCGATACAGCCGCGTCTTCT 

CCTTCGTCGCCAACTCATGGATCTACCCCGCCGCCAACTACCGATACAGCCGCGTCTTCT 
*****************************************************++++ 

TCGCCAACGACGTGCGTGGATTTTCCTCTACTTTCCTCTCCTTTCATTTTCACCGCCTTC 
TCGCCAACGACGTGCGTGGATTTTCCTCTACTTTCCTCTCCTTTCATTTTCACCGCCTTC 
TCGCCAACGACGTGCGTGGATTTTCCTCTACTTTCCTCTCCTTTCATTTTCACCGCCTTC 

TCGCCAACGACGTGCGTGGATTTTCCTCTACTTTCCTCTCCTTTCATTTTCACCGCCTTC 
********************************************** icicic ** iei(if ****** 



SEQID5 GTCATTCATGGTCGATCATTAAGTCTTGCCAGGACAATAGATGATGAGCTAGGAGTGGTT 

SEQXVS GTCATTCATGGTCGATCATTAAGTCTTGCCAGGACAATAGATGATGAGCTAGGAGTGGTT 

SEQID1 GTCATTCATGGTCGATCATTAAGTCTTGCCAGGACAATAGATGATGAGCTAGGAGTGGTT 

SEQID2 GTCATTCATGGTCGATCATTAAGTCTTGCCAGGACAATAGATGATGAGCTAGGAGTGGTT 
****************************************************i riei(ir + iei(ie 

SEQID5 ACCACTTAGCAGTACGTACATTATTTATTCCGTGTTGGTAGAAAAGGATATGGTTTGGTG 

SEQID6 ACCACTTAGCAGTACGTACATTATTTATTCCGTGTTGGTAGAAAAGGATATGGTTTGGTG 

SEQID1 ACCACTTAGCAGTACGTACATTATTTATTCCGTGTTGGTAGAAAAGGATATGGTTTGGTG 

SEQID2 ACCACTTAGCAGTACGTACATTATTTATTCCGTGTTGGTAGAAAAGGATATGGTTTGGTG 
************************************************** i( * + icit:i(i(i(:h + 

SEQID5 CAGATCGACACAAGATTGAATGAAAGTTGCACCGTGGCACCGTGGCAGCGTGGTAGGTGA 

SEQID6 CAGATCGACACAAGATTGAATGAAAGTTGCACCGTGGCACCGTGGCAGCGTGGTAGGTGA 

SEQ1D1 CAGATCGACACAAGATTGAATGAAAGTTGCACCGTGGCACCGTGGCAGCGTGGTAGGTGA 

SEQ1D2 CAGATCGACACAAGATTGAATGAAAGTTGCACCGTGGCACCGTGGCAGCGTGGTAGGTGA 

SEQID5 AAATAACTGTTGCACGGATCCACCCACATGATTGTTTTCATGAATAAACTTTTTAAGGAT 
SEQID6 AAATAACTGTTGCACGGATCCACCCACATGATTGTTTTCATGAATAAACTTTTTAAGGAT 
SEQID1 AAATAACTGTTGCACGGATCCACCCACATGATTGTTTTCATGAATAAACTTTTTAAGGAT 
SEQID2 AAATAACTGTTGCACGGATCCACCCACATGATTGTTTTCATGAATAAACTTTTTAAGGAT 
*********************************************** 

SEQID5 GTGTCTAGCCACATCTAGATGCATGTCACATAATTATTGCATACCAAAACGATTAAATTA 

SEQID6 GTGTCTAGCCACATCTAGATGCATGTCACATAATTATTGCATACCAAAACGATTAAATTA 

SEQID1 GTGTCTAGCCACATCTAGATGCATGTCACATAATTATTGCATACCAAAACGATTAAATTA 

SEQID2 GTGTCTAGCCACATCTAGATGCATGTCACATAATTATTGCATACCAAAACGATTAAATTA 
********************* *************************************** 

SEQID5 AGCATAAAAAGAAAAGGAAAAAAATACTCACATATCTCGACGTAAGATCAATGATATAGT 

SEQID6 AGCATAAAAAGAAAAGGAAAAAAATACTCACATATCTCGACGTAAGATCAATGATATAGT 

SEQID1 AGCATAAAAAGAAAAGGAAAAAAATACTCACATATCTCGACGTAAGATCAATGATATAGT 

SEQID2 AGCATAAAAAGAAAAGGAAAAAAATACTCACATATCTCGACGTAAGATCAATGATATAGT 
************************************************************ 

SEQID5 ATTTAGATATGCAATATTTATCTTACATCTAAACCTTTCTTCATTCCTAAATATAAGACA 

SEQID6 ATTTAGATATGCAATATTTATCTTACATCTAAAC CTTTCTTCATTC CTAAATATAAGACA 

SEQID1 ATTTAGATATGCAATATTTATCTTACATCTAAACCTTTCTTCATTCCTAAATATAAGACA 

SEQID2 ATTTAGATATGCAATATTTATCTTACATCTAAACCTTTCTTCATTC CTAAATATAAGACA 

************************************************************ 

SEQID5 TTTGTAAGATTTCACTATGGACAACATACGAAACAAAATCAGTGGATCTCTCTATGCATT 

SEQID6 TTTGTAAGATTTCACTATGGACAACATACGAAACAAAATCAGTGGATCTCTCTATGCATT 

SEQID1 TTTGTAAGATTTCACTATGGACAACATACGAAACAAAATCAGTGGATCTCTCTATGCATT 

SEQID2 TTTGTAAGATTTCACTATGGACAACATACGAAACAAAATCAGTGGATCTCTCTATGCATT 
***********************************************************^ 

SEQID5 CATTATGTAGTCTATAATAAAATCTTTAAAAGATCGTATATTTTGCAACGGAGGGAGTAA 
SEQID6 CATTATGTAGTCTATAATAAAATCTTTAAAAGATCGTATATTTTGCAACGGAGGGAGTAA 
SEQID1 CATTATGTAGTCTATAATAAAATCTTTAAAAGATCGTATATTTTGCAACGGAGGGAGTAA 
SEQID2 CATTATGTAGTCTATAATAAAATCTTTAAAAGATCGTATATTTTGCAACGGAGGGAGTAA 
************************************************************ 
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o 
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SEQID5 AACATAACTTTTTAA.TAGTA?VTGTTGCACGGCTCCACACTCGCAGACGTACCTGCCGAGC 

SEQID6 AACATAACTTTTTAATAGTAATGTTGCACGGCTCCACACTCGCAGACGTACCTGCCGAGC 

3EQID1 AACATAACTTTTTAATAGTAATGTTGCACGGCTCCACACTCGCAGACGTACCTGCCGAGC 

SEQID2 AACATAACTTTTTAATAGTAATGTTGCACGGCTCCACACTCGCAGACGTACCTGCCGAGC 
************************************************************ 

SEQID5 CAGATGCCGGCGGCGCTGAAGCCGTACCGCGACGACGAGCTCCGGAACCTGCGTGGCGAC 

SEQID6 CAGATGCCGGCGGCGCTGAAGCCGTACCGCGACGACGAGCTCCGGAACCTGCGTGGCGAC 

SEQID1 CAGATGCCGGCGGCGCTGAAGCCGTACCGCGACGACGAGCTCCGGAACCTGCGTGGCGAC 

SEQID2 CAGATGCCGGCGGCGCTGAAGCCGTACCGCGACGACGAGCTCCGGAACCTGCGTGGCGAC 
************************************* 

SEQID5 GACCAGCAGGGCCCGTACCAGGAGCACGACCGCATCTACCGCTACGACGTCTACAACGAC 
SEQID6 GACCAGCAGGGCCCGTACCAGGAGCACGACCGCATCTACCGCTACGACGTCTACAACGAC 
SEQXD1 GACCAGCAGGGCCCGTACCAGGAGCACGACCGCATCTACCGCTACGACGTCTACAACGAC 
SEQID2 GACCAGCAGGGCCCGTACCAGGAGCACGACCGCATCTACCGCTACGACGTCTACAACGAC 
************************************************************ 

SEQID5 CTCGGCGAGGGCCGCCCCATCCTCGGCGGCAACTCCGACCACCCTTACCCGCGCCGCGGC 
SEQID6 CTCGGCGAGGGCCGCCCCATCCTCGGCGGCAACTCCGACCACCCTTACCCGCGCCGCGGC 
SEQID1 CTCGGCGAGGGCCGCCCCATCCTCGGCGGCAACTCCGACCACCCTTACCCGCGCCGCGGC 
SEQID2 CTCGGCGAGGGCCGCCCCATCCTCGGCGGCAACTCCGACCACCCTTACCCGCGCCGCGGC 
******************* ***************************************** 

SEQID5 CGCACGGAGCGCAAGCCCAACGCCAGCGACCCGAGCCTGGAGAGCCGGCTGTCGCTGCTG 

SEQID6 CGCACGGAGCGCAAGCCCAACGCCAGCGACCCGAGCCTGGAGAGCCGGCTGTCGCTGCTG 

SEQID1 CGCACGGAGCGCAAGCCCAACGCCAGCGACCCGAGCCTGGAGAGCCGGCTGTCGCTGCTG 

SEQID2 CGCACGGAGCGCAAGCCCAACGCCAGCGACCCGAGCCTGGAGAGCCGGCTGTCGCTGCTG 
************************************************************ 

SEQID5 GAGCAGATCTACGTGCCGCGGGACGAGAAGTTCGGCCACCTCAAGACGTCCGACTTCCTG 

SEQID6 GAGCAGATCTACGTGCCGCGGGACGAGAAGTTCGGCCACCTCAAGACGTCCGACTTCCTG 

SEQID1 GAGCAGATCTACGTGCCGCGGGACGAGAAGTTCGGCCACCTCAAGACGTCCGACTTCCTG 

SEQID2 GAGCAGATCTACGTGCCGCGGGACGAGAAGTTCGGCCACCTCAAGACGTCCGACTTCCTG 
************************************************************ 

SEQID5 GGCTACTCCATCAAGGCCATCACGCAGGGCATCCTGCCGGCCGTGCGCACCTACGTGGAC 
SEQID6 GGCTACTCCATCAAGGCCATCACGCAGGGCATCCTGCCGGCCGTGCGCACCTACGTGGAC 
SEQID1 GGCTACTCCATCAAGGCCATCACGCAGGGCATCCTGCCGGCCGTGCGCACCTACGTGGAC 
SEQID2 GGCTACTCCATCAAGGCCATCACGCAGGGCATCCTGCCGGCCGTGCGCACCTACGTGGAC 
************************************ ************************ 

SEQID5 ACCACCCCCGGCGAGTTCGACTCCTTCCAGGACATCATCAACCTCTATGAGGGCGGCATC 

SEQID6 ACCACCCCCGGCGAGTTCGACTCCTTCCAGGACATCATCAACCTCTATGAGGGCGGCATC 

SEQID1 ACCACCCCCGGCGAGTTCGACTCCTTCCAGGACATCATCAACCTCTATGAGGGCGGCATC 

SEQID2 ACCACCCCCGGCGAGTTCGACTCCTTCCAGGACATCATCAACCTCTATGAGGGCGGCATC 
************************************** ********************** 

SEQID5 AAGCTGCCCAAGGTGGCCGCCCTGGAGGAGCTCCGTAAGCAGTTCCCGCTCCAGCTCATC 2( ^ 0 

SEQID6 AAGCTGCCCAAGGTGGCCGCCCTGGAGGAGCTCCGTAAGCAGTTCCCGCTCCAGCTCATC 
SEQID1 AAGCTGCCCAAGGTGGCCGCCCTGGAGGAGCTCCGTAAGCAGTTCCCGCTCCAGCTCATC 
SEQID2 AAGCTGCCCAAGGTGGCCGCCCTGGAGGAGCTCCGTAAGCAGTTCCCGCTCCAGCTCATC 
************************************************************ 
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SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 

SEQID6 
SEQID1 
SEQID2 



AAGGACCTCCTCCCCGTCGGCGGCGACTCCCTGCTTAAGCTCCCCGTGCCCCACATCATC 

AAGGACCTCCTCCCCGTCGGCGGCGACTCCCTGCTTAAGCTCCCCGTGCCCCACATCATC 

AAGGACCTCCTCCCCGTCGGCGGCGACTCCCTGCTTAAGCTCCCCGTGCCCCACATCATC 

AAGGACCTCCTCCCCGTCGGCGGCGACTCCCTGCTTAAGCTCCCCGTGCCCCACATCATC 
*************************************^ 

CAGGAGAACAAGCAGGCGTGGAGGACCGACGAGGAGTTCGCACGGGAGGTGCTCGCCGGC 2- Z 2 ° 

CAGGAGAACAAGCAGGCGTGGAGGACCGACGAGGAGTTCGCACGGGAGGTGCTCGCCGGC 

CAGGAGAACAAGCAGGCGTGGAGGACCGACGAGGAGTTCGCACGGGAGGTGCTCGCCGGC 

CAGGAGAACAAGCAGGCGTGGAGGACCGACGAGGAGTTCGCACGGGAGGTGCTCGCCGGC 
******************************************************^^^ 

gtcaacgcggtgatgatcacgggtgtcacgItgagtcagcgattatttcttcattgtgtg 

I ff GTCAACCCGGTCATGATCACGCGTCTCACGATGAGTCAGCGATTATTTGTTCATTGTGTG 

gtcaacccggtcatgatcacgcgtctgacggtgagtcagcgattatttgttcattgtgtg 

gtcaacccggtcatgatcacgcgtctcacggtgagtcagcgattatttgttcattgtgtg 
****************************** ***************************** 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



tgtatggtgtccatggtgagaaagtgcagatcttgatttgcgttgggtcgcatgcacgca 

tgtatggtgtccatggtgagaaagtgcagatcttgatttgcgttgggtcgcatgcacgca 

tgtatggtgtccatggtgagaaagtgcagatcttgatttgcgttgggtcgcatgcacgca 

tgtatggtgtcgatggtgagaaagtgcagatcttgatttgcgttgggtcgcatgcacgca 
******************************************************^^^ 

tgctgcatgcatgcaggagttcccgccaaaaagtagtctggaccctagcaagtttggtga 

tgctgcatgcatgcaggagttcccgccaaaaagtagtctggaccctagcaagtttggtga 

tgctgcatgcatgcaggagttcccgccaaaaagtagtctggaccctagcaagtttggtga 

tgctgcatgcatgcaggagttcccgccaaaaagtagtctggaccctagcaagtttggtga 
*********************************************************^^ 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



ccacaccagcaccatcacggcggagcacatagagaagaacctcgagggcctcacggtgca 

ccacaccagcaccatcacggcggagcacatagagaagaacctcgagggcctcacggtgca 

ccacaccagcaccatcacggcggagcacatagagaagaacctcgagggcctcacggtgca 

ccacaccagcaccatcacggcggagcacatagagaagaacctcgagggcctcacggtgca 
******************************************************^^^ 

GCAGGTAATTGGTCCAAGGCATCGACATCAACTATGATTTACCTAGGAGTAATTGGTAGC 

GCAGGTAATTGGTGCAAGCCATCGACATGAACTATGATTTACCTAGGAGTAATTGGTAGC 

GCAGGTAATTGGTCCAAGCCATCGACATCAACTATGATTTACCTAGGAGTAATTGGTAGC 

GCAGGTAATTGGTCCAAGCCATCGACATCAACTATGATTTACCTAGGAGTAATTGGTAGC 
********************************************************^^ 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



TGTAGATAATTTGGCTTCGTTGCAATTAATTTGATGCTGGCCGATCAAGTGATGGTATTG 

TGTAGATAATTTGGCTTCGTTGCAATTAATTTGATGCTGGCCGATCAAGTGATCGTATTG 

TGTAGATAATTTGGCTTCGTTGCAATTAATTTGATGCTGGCCGATCAAGTGATCGTATTG 

TGTAGATAATTTGGCTTCGTTGCAATTAATTTGATGCTGGCCGATCAAGTGATCGTATTG 
********************************************************^^ 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



GGTTTGAAATTTGCAGGCGCTGGAAAGCAACAGGCTGTACATCCTTGATCACCATGACCG 

GGTTTGAAATTTGCAGGCGCTGGAAAGCAACAGGCTGTACATCCTTGATCACCATGACCG 

GGTTTGAAATTTGCAGGCGCTGGAAAGCAACAGGCTGTACATCCTTGATCACCATGACCG 

GGTTTGAAATTTGCAGGCGCTGGAAAGCAACAGGCTGTACATCCTTGATCACCATGACCG 
**********************************************************^ 
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SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



GTTCATGCCGTTCCTGATCGACGTCAACAACCTGCCCGGCAACTTCATCTACGCCACGAG 

GTTCATGCCGTTCCTGATCGACGTCAACAACCTGCCCGGCAACTTCATCTACGCCACGAG 

GTTCATGCCGTTCCTGATCGACGTCAACAACCTGCCCGGCAACTTCATCTACGCCACGAG 

GTTCATGCCGTTCCTGATCGACGTCAACAACCTGCCCGGCAACTTCATCTACGCCACGAG 
******************************************************^^^ 

GACCCTCTTCTTCCTGCGCGGCGACGGCAGGCTCACGCCGCTCGCCATCGAGCTGAGCGA 
GACCCTCTTCTTCCTGCGCGGCGACGGCAGGCTCACGCCGCTCGCCATCGAGCTGAGCGA 
GACCCTCTTCTTCCTGCGCGGCGACGGCAGGCTCACGCCGCTCGCCATCGAGCTGAGCGA 
GACCCTCTTCTTCCTGCGCGGCGACGGCAGGCTCACGCCGCTCGCCATCGAGCTGAGCGA 
************************************************************ 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



GCCCATCATCCAGGGCGGCCTTACCACGGCCAAGAGCAAGGTTTACACGCCGGTGCCCAG 

GCCCATCATCCAGGGCGGCCTTACCACGGCCAAGAGCAAGGTTTACACGCCGGTGCCCAG 

GCCCATCATCCAGGGCGGCCTTACCACGGCCAAGAGCAAGGTTTACACGCCGGTGCCCAG 

GCCCATCATCCAGGGCGGCCTTACCACGGCCAAGAGCAAGGTTTACACGCCGGTGCCCAG 
*************************************************^^^^^^^^^^ A 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



CGGCTCCGTCGAAGGCTGGGTGTGGGAGCTCGCCAAGGCCTACGTCGCCGTCAATGACTC 

CGGCTCCGTCGAAGGCTGGGTGTGGGAGCTCGCCAAGGCCTACGTCGCCGTCAATGACTC 

CGGCTCCGTCGAAGGCTGGGTGTGGGAGCTCGCCAAGGCCTACGTCGCCGTCAATGACTC 

CGGCTCCGTCGAAGGCTGGGTGTGGGAGCTCGCCAAGGCCTACGTCGCCGTCAATGACTC 
********************************************************^^ 

CGGGTGGCACCAGCTCGTCAGCCACTGGTACGTTCTCCACGGTCGATGTGATTCAGTCAG 

CGGGTGGCACCAGCTCGTCAGCCACTGGTACGTTCTCCACGGTCGATGTGATTCAGTCAG 

CGGGTGGCACCAGCTCGTCAGCCACTGGTACGTTCTCCACGGTCGATGTGATTCAGTCAG 

CGGGTGGCACCAGCTCGTCAGCCACTGGTACGTTCTCCACGGTCGATGTGATTCAGTCAG 
*********************************************************^, t 

TCGATGCACAACAACTGATCGAAATATGATTGATTGAAACGCGCAGGCTGAACACTCACG 

TCGATGCACAACAACTGATCGAAATATGATTGATTGAAACGCGCAGGCTGAACACTCACG 

TCGATGCACAACAACTGATCGAAATATGATTGATTGAAACGCGCAGGCTGAACACTCACG 

TCGATGCACAACAACTGATCGAAATATGATTGATTGAAACGCGCAGGCTGAACACTCACG 
********************************************************^^ 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



CGGTGATGGAGCCGTTCGTGATCTCGACGAACCGGCACCTTAGCGTGACGCACCCGGTGC 

CGGTGATGGAGCCGTTCGTGATCTCGACGAACCGGCACCTTAGCGTGACGCACCCGGTGC 

CGGTGATGGAGCCGTTCGTGATCTCGACGAACCGGCACCTTAGCGTGACGCACCCGGTGC 

CGGTGATGGAGCCGTTCGTGATCTCGACGAACCGGCACCTTAGCGTGACGCACCCGGTGC 
********************************************************^^ 

ACAAGCTGCTGAGCCCGCACTACCGCGACACCATGACCATCAACGCGCTGGCGCGGCAGA 

ACAAGCTGCTGAGCCCGCACTACCGCGACACCATGACCATCAACGCGCTGGCGCGGCAGA 

ACAAGCTGCTGAGCCCGCACTACCGCGACACCATGACCATCAACGCGCTGGCGCGGCAGA 

ACAAGCTGCTGAGCCCGCACTACCGCGACACCATGACCATCAACGCGCTGGCGCGGCAGA 
********************************************************^^ 

CGCTCATCAACGCCGGCGGCATCTTCGAGATGACGGTGTTCCCGGGCAAGTTCGCGTTGG ^° 

CGCTCATCAACGCCGGCGGCATCTTCGAGATGACGGTGTTCCCGGGCAAGTTCGCGTTGG 

CGCTCATCAACGCCGGCGGCATCTTCGAGATGACGGTGTTCCCGGGCAAGTTCGCGTTGG 

CGCTCATCAACGCCGGCGGCATCTTCGAGATGACGGTGTTCCCGGGCAAGTTCGCGTTGG 
*******************************^******^^^^^^^^^^^^^^^^^^^^^^ 



SEQID5 
SEQ1D6 
SEQID1 
SEQID2 



GGATGTCGGCCGTGGTGTACAAGGACTGGAAGTTCACCGAGCAGGGACTGCCGGACGATC 

GGATGTCGGCCGTGGTGTACAAGGACTGGAAGTTCACCGAGCAGGGACTGCCGGACGATC 

GGATGTCGGCCGTGGTGTACAAGGACTGGAAGTTCACCGAGCAGGGACTGCCGGACGATC 

GGATGTCGGCCGTGGTGTACAAGGACTGGAAGTTCACCGAGCAGGGACTGCCGGACGATC 
************************************************************ 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



TCATCAAGAGGTACGTACCTGGTAAATGTTATGAATGTGTAAAACAAATTGGGCGTCTCG 

TCATCAAGAGGTACGTACCTGGTAAATGTTATGAATGTGTAAAACAAATTGGGCGTCTCG 

TCATCAAGAGGTACGTACCTGGTAAATGTTATGAATGTGTAAAACAAATTGGGCGTCTCG 

TCATCAAGAGGTACGTACCTGGTAAATGTTATGAATGTGTAAAACAAATTGGGCGTCTCG 
************************************************************ 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



CTCACTGACAGGAACGTGGTAAAAAAAATGCAGGGGCATGGCGGTGGAGGACCCGTCGAG 
CTCACTGACAGGAACGTGGTAAAAAAAATGCAGGGGCATGGCGGTGGAGGACCCGTCGAG 
CTCACTGACAGGAACGTGGTAAAAAAAATGCAGGGGCATGGCGGTGGAGGACCCGTCGAG 
CTCACTGACAGGAACGTGGTAAAAAAAATGCAGGGGCATGGCGGTGGAGGACCCGTCGAG 

************************************************************ 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



SEQID5 
SEQID6 
SEQID1 
SEQID2 P| 



CCCGTACAAGGTGCGGTTGCTGGTGTCGGACTACCCGTACGCGGCGGACGGGCTGGCGAT 

CCCGTACAAGGTGCGGTTGCTGGTGTCGGACTACCCGTACGCGGCGGACGGGCTGGCGAT 

CCCGTACAAGGTGCGGTTGCTGGTGTCGGACTACCCGTACGCGGCGGACGGGCTGGCGAT 

CCCGTACAAGGTGCGGTTGCTGGTGTCGGACTACCCGTACGCGGCGGACGGGCTGGCGAT 
************************************************************ 

CTGGCACGCCATTGAGCAGTACGTGAGCGAGTACCTGGCCATCTACTACCCGAACGACGG 3 

CTGGCACGCCATTGAGCAGTACGTGAGCGAGTACCTGGCCATCTACTACCCGAACGACGG 

CTGGCACGCCATTGAGCAGTACGTGAGCGAGTACCTGGCCATCTACTACCCGAACGACGG 

CTGGCACGCCATTGAGCAGTACGTGAGCGAGTACCTGGCCATCTACTACCCGAACGACGG 
********************* *************************************** 

CGTGCTGCAGGGCGATACGGAGGTGCAGGCGTGGTGGAAGGAGACGCGCGAGGTCGGGCA 

CGTGCTGCAGGGCGATACGGAGGTGCAGGCGTGGTGGAAGGAGACGCGCGAGGTCGGGCA 

CGTGCTGCAGGGCGATACGGAGGTGCAGGCGTGGTGGAAGGAGACGCGCGAGGTCGGGCA 

CGTGCTGCAGGGCGATACGGAGGTGCAGGCGTGATGGAAGGAGACGCGCGAGGTCGGGCA 
********************************* ************************** 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



CGGCGACCTCAAGGACGCCCCATGGTGGCCCAAGATGCAAAGTGTGCCGGAGCTGGCCAA 

CGGCGACCTCAAGGACGCCCCATGGTGGCCCAAGATGCAAAGTGTGCCGGAGCTGGCCAA 

CGGCGACCTCAAGGACGCCCCATGGTGGCCCAAGATGCAAAGTGTGCCGGAGCTGGCCAA 

CGGCGACCTCAAGGACGCCCCATGGTGGCCCAAGATGCAAAGTGTGCCGGAGCTGGCCAA 
*************************** ********************************* 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



GGCGTGCACCACCATCATCTGGATCGGGTCGGCGCTGCATGCGGCAGTCAACTTCGGGCA 

GGCGTGCACCACCATCATCTGGATCGGGTCGGCGCTGCATGCGGCAGTCAACTTCGGGCA 

GGCGTGCACCACCATCATCTGGATCGGGTCGGCGCTGCATGCGGCAGTCAACTTCGGGCA 

GGCGTGCACCACCATCATCTGGATCGGGTCGGCGCTGCATGCGGCAGTCAACTTCGGGCA 
************************ ************************************ 



SEQID5 
SEQID6 
SEQID1 
SEQID2 



GTACCCCTACGCGGGGTTCCTCCCGAACCGGCCGACGGTGAGCCGGCGCCGCATGCCGGA 

GTACCCCTACGCGGGGTTCCTCCCGAACCGGCCGACGGTGAGCCGGCGCCGCATGCCGGA 

GTACCCCTACGCGGGGTTCCTCCCGAACCGGCCGACGGTGAGCCGGCGCCGCATGCCGGA 

GTACCCCTACGCGGGGTTCCTCCCGAACCGGCCGACGGTGAGCCGGCGCCGCATGCCGGA 
************************************************************ 
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SEQID5 GCCCGGCACGGAGGAGTACGCGGAGCTGGAGCGCGACCCGGAGCGGGCCTTCATCCACAC 

SEQID6 GCCCGGCACGGAGGAGTACGCGGAGCTGGAGCGCGACCCGGAGCGGGCCTTCATCCACAC 

SEQID1 GCCCGGCACGGAGGAGTACGCGGAGCTGGAGCGCGACCCGGAGCGGGCCTTCATCCACAC 

SEQID2 GCCCGGCACGGAGGAGTACGCGGAGCTGGAGCGCGACCCGGAGCGGGCCTTCATCCACAC 
************************************************************ 

SEQID5 CATCACGAGCCAGATCCAGACCATCATCGGCGTGTCGCTGCTGGAGGTGCTGTCGAAGCA 

SEQID6 CATCACGAGCCAGATCCAGACCATCATCGGCGTGTCGCTGCTGGAGGTGCTGTCGAAGCA 

SEQID1 CATCACGAGCCAGATCCAGACCATCATCGGCGTGTCGCTGCTGGAGGTGCTGTCGAAGCA 

SEQID2 CATCACGAGCCAGATCCAGACCATCATCGGCGTGTCGCTGCTGGAGGTGCTGTCGAAGCA 
************************************* 

SEQID5 CTCCTCCGACGAGCTGTACCTCGGGCAGCGGGACACGCCGGAGTGGACCTCGGACCCAAA 
SEQID6 CTCCTCCGACGAGCTGTACCTCGGGCAGCGGGACACGCCGGAGTGGACCTCGGACCCAAA 
SEQID1 CTCCTCCGACGAGCTGTACCTCGGGCAGCGGGACACGCCGGAGTGGACCTCGGACCCAAA 
SEQID2 CTCCTCCGACGAGCTGTACCTCGGGCAGCGGGACACGCCGGAGTGGACCTCGGACCCAAA 
************************************************************ 

SEQID5 GGCCCTGGAGGTGTTCAAGCGGTTCAGCGACCGGCTGGTGGAGATCGAGAGCAAGGTGGT 
SEQID6 GGCCCTGGAGGTGTTCAAGCGGTTCAGCGACCGGCTGGTGGAGATCGAGAGCAAGGTGGT 
SEQID1 GGCCCTGGAGGTGTTCAAGCGGTTCAGCGACCGGCTGGTGGAGATCGAGAGCAAGGTGGT 
SEQID2 GGCCCTGGAGGTGTTCAAGCGGTTCAGCGACCGGCTGGTGGAGATCGAGAGCAAGGTGGT 
************************************************************ 

SEQID5 GGGCATGAACCATGACCCGGAGCTCAAGAACCGCAACGGCCCGGCTAAGTTTCCCTACAT 

SEQID6 GGGCATGAACCATGACCCGGAGCTCAAGAACCGCAACGGCCCGGCTAAGTTTCCCTACAT 

SEQID1 GGGCATGAACCATGACCCGGAGCTCAAGAACCGCAACGGCCCGGCTAAGTTTCCCTACAT 

SEQID2 GGGCATGAACCATGACCCGGAGCTCAAGAACCGCAACGGCCCGGCTAAGTTTCCCTACAT 
**************** ************************* ********** ********* 

SEQID5 GCTGCTCTACCCCAACACCTCCGACCACAAGGGCGCCGCTGCCGGGCTTACCGCCAAGGG 
SEQID6 GCTGCTCTACCCCAACACCTCCGACCACAAGGGCGCCGCTGCCGGGCTTACCGCCAAGGG 
SEQID1 GCTGCTCTACCCCAACACCTCCGACCACAAGGGCGCCGCTGCCGGGCTTACCGCCAAGGG 
SEQID2 GCTGCTCTACCCCAACACCTCCGACCACAAGGGCGCCGCTGCCGGGCTTACCGCCAAGGG 
************************************************************ 

SEQID5 CATCCCCAACAGCATCTCCATCTAA 
SEQID6 CATCCCCAACAGCATCTCCATCTAA 
SEQID1 CATCCCCAACAGCATCTCCATCTAA 
SEQID2 CATCCCCAACAGCATCTCCATCTAA 
************************* 
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CLUSTAL W (1.8) multiple sequence alignment 



Q^Bwrk^ feEQID3 Wf MLLGGL IDTLTGANKS ARLKGTVVLMRKNVLDLND FGAT I IDG IGE FLGKGVTCQL I S S T < 

ISEQID4 (MUlfPItX MLLGGLIDTLTGANKSARLKGTVVLMRKNVLDLNDFGATIIDGIGEFLGKGVTCQLISST 
ISEQID7 VfT MLLGGLIDTLTGANKSARLKGTVVLMRKNVLDLNDFGATIIDGIGEFLGKGVTCQLISST 

0V* /V<n^ SEQID8 MUf/Mf MLLGGL IDTLTGANKS ARLKGTVVLMRKNVLDLND FGAT I IDG I GE FLGKGVT CQL I S S T 

************************************************************ 



SEQID3 
SEQID4 
SEQID7 
SEQID8 



SEQID3 
SEQID4 
SEQID7 
SEQID8 



SEQID3 
SEQID4 
SEQID7 
SEQID8 



SEQID3 
SEQID4 
SEQID7 
SEQID8 



SEQID3 
SEQID4 
SEQID7 
SEQID8 



AVDQDNGGRGKVGAEAELEQWVTSLPSLTTGESKFGLTFDWEVEKLGVPGAIVVNNYHSS W> 
AVDQDNGGRGKVGAEAELEQWVTS LPS LTTGES KFGLTFDWE VEKLGVPGAI VVNNYHS S 
AVDQDNGGRGKVGAEAELEQWVTSLPSLTTGESKFGLTFDWEVEKLGVPGAIVVNNYHSS 

AVDQDNGGRGK^/GAEAELEQWTSLPSLTTGESKFGLTFDWEVEKLGVPGAIVVNNyHSS 

************************************************************ 

E FLLKT I TLHD VPGRSGNLTFVANS WI Y PAAKYR YSRVFPANDTY LPSQMPAALKPYRDD |S> 

EFLLKTITLHDVPGRSGNLTFVANSWIYPAANYRYSRVFFANDTYLPSQMPAALKPYRDD 

EFLLKTITLHDVPGRSGNLTFVANSWIYPAAJ^RYSRVFFAMDTYLPSQMPAALKPYRDD 

EFLLKTITLHDVPGRSGNLTFVANSWIYPAAHYRYSRVFFAKDTYLPSQMPAALKPYRDD 
************************************************* 

ELRNLRGDDQQGPYQEHDRIYRYDVYl^JDLGEGRPILGGNSDHPYPRRGRTERKPNASDPS^ 0 

ELRNLRGDDQQGPYQEHDRIYRYDVYNDLGEGRPILGGNSDHPYPRRGRTERKPNASDPS 

ELRNLRGDDQQGPYQEHDRIYRYDVYNDLGEGRPILGGNSDHPYPRRGRTERKPNASDPS 

ELRNLRGDDQQGPYQEHDRIYRYDVYNDLGEGRPILGGNSDHPYPRRGRTERKPNASDPS 
************************************************************ 

LESRLSLLEQIYVPRDEKFGHLKTSDFLGYSIKAITQGILPAVRTYVDTTPGEFDSFQDI 3©° 

LESRLSLLEQIYVPRDEKFGHLKTSDFLGYSIKAITQGILPAVRTYVDTTPGEFDSFQDI 

LESRLSLLEQIYVPRDEKFGHLKTSDFLGYSIKAITQGILPAVRTYVDTTPGEFDSFQDI 

LESRLSLLEQIYVPRDEKFGHLKTSDFLGYSIKAITQGILPAVRTYVDTTPGEFDSFQDI 
************************************************************ 

INLYEGGIKLPKVAALEELRKQFPLQLIKDLLPVGGDSLLKLPVPHIIQENKQAWRTDEE-S^ 

INLYEGGIKLPKVAALEELRKQFPLQLIKDLLPVGGDSLLKLPVPHIIQENKQAWRTDEE 

INLYEGGIKLPKVAALEELRKQFPLQLIKDLLPVGGDSLLKLPVPHIIQENKQAWRTDEE 

INLYEGGIKLPKVAALEELRKQFPLQLIKDLLPVGGDSLLKLPVPHIIQENKQAWRTDEE 
************************************************************ 



SEQID3 FAREVIAGVNPVMITRLTEFPPKSSLDPSKFGDHTSTITAEHIEKmEGLTVQ 

SEQID4 FAREVLAGVNPVMITRLTEFPPKSSLDPSKFGDHTSTITAEHIEKNLEGLTVQQALESNR 

SEQID7 FAREVLAGWPVMITR LTEFPPKSSLDPSKFGDHTSTITA EHIEKNLEGLTVQQALESNR 

SEQID8 A(pt$ FAREVLAGVNPVMITR^- - - - *L ftfS - 

**************** ^^^Mtf / 3*H* mt^t 

SEQID3 
SEQID4 
SEQID7 
SEQID8 



SEQID3 
SEQID4 
SEQID7 
SEQID8 



LYILDHHDRFMPFLIDVNNLPGNFIYATRTLFFLRGDGRLTPLAIELSEPIIQGGLTTAK 
LYILDHHDRFMPFLIDVNNLPGNFIYATRTLFFLRGDGRLTPLAIELSEPIIQGGLTTAK 
LYILDHHDRFMPFLIDWNLPGNFIYATRTLFFLRGDGRLTPLAIELSEPIIQGGLTTAK 

QRL - - FVHCVCMVS - - MVRKCRS 

: * : * : * : : : * : 

SKVYTPVPSGSVEGWWELAKAWAVNDSGWH^ 

SKTVYTPVPSGSVEGWWELAJKAYV^ 

SKWTPVPSGSVEGWWEIAKAWAVN^^ 



SVo 



SEQID3 
SEQID4 
SEQID7 
SEQID8 



PVHKLLSPHYRDTMTINALARQTLINAGGIFEMTVFPGKPALGMSAWYKDWKFTEQGLP 
P VHKLLS PH YRDTMT INALARQTL INAGG I FEMTVFPGKFALGMS AWYKDWKFTEQGL P 
PVHKLLSPHYRDTMTINALARQTLINAGGIFEMTVFPGKFALGMSAVVYKDWKFTEQGLP 



SEQID3 DDLIIO^GMAVEDPSSPYKWLLVSDYPYAADGIAIWHAIEQYVSEYIAIYYPNDGVLQGD^^ 

SEQID4 DDLIKRGMAVEDPSSPYKVRLLVSDYPYAADGLAIWHAIEQYVSEYLAIYYPNDGVLQGD 

SEQID7 DDLIKRGMAVEDPSSPYKWLLVSDYPYAADGLAIWHAIEQYVSEYI^IYYPNDGVLQGD 

SEQID8 

SEQID3 TEVQAWWKETREVGHGDLKDAPWPKIvlQSVPELAKACTTIIWIGSALHAAVNFGQYPYAG:^fe 

SEQID4 Bltt TEVQ1W- - - 

SEQID7 TEVQAirWKETREVGHGDLKDAPWWPKM 

SEQID8 - - - - -i - _ 

W 

SEQID3 FLPHRPTVSRRRMPEPGTEEYAELERDPERAFIHTITSQIQTIIGVSLLEVLSKHSSDEL^^ 

SEQID4 - 

SEQID7 FLPNRPTVSRRRMPEPGTEEYAELERDPERAFIHTITSQIQTIIGVSLLEVLSKHSSDEL 

SEQID8 

SEQID3 YLGQRDTPEWTSDPKALEVFKRFSDRLVEIESKWGMNHDPELKNRNGPAKFPYMLLYPN 

SEQID4 

SEQID7 YLGQRDTPEWTSDPKALEVFKRFSDRLVEIESKWGMNHDPELKNRNGPAKFPYMLLYPN 

SEQID8 - 

ft*. 

SEQID3 TSDHKGAAAGLTAKG I PNS I S I 

SEQID4 

SEQID7 TSDHKGAAAGLTAKG I PNS I S I 

SEQID8 



